Summary. Changes in the excretion of immunoreactive oestrogens and biologically active LH were assessed from measurements on small samples of urine collected from a capuchin, a tamarin, a spider monkey and a squirrel monkey. The hormone profiles were used to time matings of the capuchin and spider monkey; conception and pregnancy ensued. Detailed analysis of one urine sample from each female by using partition chromatography and reverse-phase high-pressure liquid chromatography showed that oestrone was more abundant than oestradiol-17\g=b\ and oestriol combined, but the relative contribution of individual oestrogens to the total oestrogen complement differed. In the sample from the capuchin, an immunoreactive oestrogen slightly less polar than oestradiol appeared to be the most abundant urinary oestrogen.
Introduction
Despite the recent increased interest in the use of South American primates for biomedicai research, relatively little is known about their reproductive physiology. To date, hormonal data on female reproductive cycles are limited to the cotton-topped tamarin (Preslock, Hampton & Hampton, 1973) , the common marmoset (Hearn & Lunn, 1975; Hearn, Abbott, Chambers, Hodges & Lunn, 1978) , the squirrel monkey (Wolf, O'Connor & Robinson, 1977) and the owl monkey (Bonney, Dixson & Fleming, 1979) and there have been no previous comparative studies on the reproductive endocrinology of platyrrhine monkeys, The present paper describes the excretion of total immunoreactive oestrogen and biologically active luteinizing hormone (LH) in small volumes of urine collected from females of 4 species of South American monkey, and compares the relative amounts of individual oestrogen metabolites excreted.
Materials and Methods

Urine collection
The adult females used were a white-fronted capuchin (Cebus albifrons), a white-lipped tamarin (Saguinus fuscicollis), a common squirrel monkey (Saimirí sciureus) and a Colombian black spider monkey (Áteles fusciceps robustus). The Continuous-elution celite-column partition chromatography and reverse-phase high-pressure liquid chromatography (HPLC) were performed on one urine specimen from each of the 4 females to determine the relative contribution of component oestrogens to the total oestrogen value. The same antibody (S310 No. 5) was used for all determinations. After hydrolysis of 0-5 ml urine, the hydrolysates were separated into four 0-1 ml aliquots. One aliquot was used for measurement of total immunoreactive oestrogen as previously described (Hodges, Czekala & Lasley, 1979 51-0 ± 2-2, 63-0 ± 6-1 and 59 ± 5-3% respectively (4 experiments). (Tulchinsky & Abraham, 1971) .
The oestrone, oestradiol-17ß and oestriol fractions eluted from the celite columns were assayed using the S310 antibody and oestrone, oestradiol-17ß and oestriol respectively as tracer and standards.
LH. LH values were measured with the in-vitro testosterone response of rat Leydig cells originally described by Dufau, Mendelson & Catt (1974) and Dufau, Pock, Neubauer & Catt (1976) and modified by Hodges et al. (1979) . The first international reference preparation of human urinary gonadotrophin (WHO 70/45) was used as the LH standard over the range 31-1000 ng/tube. For the assay of urine samples, 0-1 ml unprocessed urine was introduced directly into the assay incubation vials. Testosterone production in the incubation vials was determined by a standard radioimmunoassay procedure (Anderson et al., 1976 ) using a testosterone antibody Table 2 , oestrone predominated over oestradiol-17ß and oestriol combined in all 4 species. In the tamarin and spider monkey virtually all of the oestrogenic immunoreactivity was accounted for by oestrone, oestradiol-17ß and oestriol, but in the capuchin and squirrel monkey there was a marked discrepancy between the sum of the 3 oestrogens and the total immunoreactivity, indicating that approximately 40 and 21% respectively of the total value was derived from oestrogens other than oestrone, oestradiol-17ß and oestriol. (Text-fig. 3b ). The preovulatory increment in urinary oestrogen levels was more prolonged in the spider monkey (Text- fig. 3c ) than in the tamarin or capuchin. LH surges were prominent on 9 May and 29 May, and less so on 21 June. The hormone profiles suggested a cycle length of 20-22 days in this individual. Pregnancy ensued from selected matings during the last cycle shown. Although small increments in total oestrogen and LH levels were seen in the squirrel monkey (Text- fig. 3d ) there was no obvious cyclicity in the pattern of hormone excretion. The very low urinary oestrogen concentrations/mg creatine also suggest that the cycle was not associated with normal ovulation.
Discussion
This paper extends the use of a recent methodological approach (Hodges et al., 1979) (Czekala et ai, 1980) . Isolated fractions containing the 'unidentified' oestrogen from capuchin urine are active in the rat uterine cytosol receptor assay (unpublished data).
The normality of the total oestrogen and LH measurements for the capuchin and spider monkey was shown by the success of matings (resulting in conception) timed in relation to the hormone profiles. Data on the capuchin cycle have been published (Hodges et al, 1979) but hormone profiles in the spider monkey and white-lipped tamarin have not been previously reported. The cycle lengths for the 2 females studied are similar to values from other studies of New World monkeys (see Preslock et al., 1973; Hearn et al, 1978; Bonney et al, 1979 
